A new phenyl glycoside, equisetumoside D (1), was isolated from the aerial parts of Equisetum debile, along with equisetumoside B (2), dehydrovomifoliol (3), corchoionoside C (4), (-)-isolariciresinol-3a-O-β-D-glucopyranoside (5), and kaempferol 3-O-sophoroside-7-O-β-D-glucopyranoside (6). Their structures were elucidated by NMR spectroscopic and MS experiments. Compound 1 was found to be cytotoxic against both tested human cancer cell lines, hepatocellular carcinoma (Hep-G 2 , IC 50 : 1.12 μg/mL) and rhabdosarcoma (RD, IC 50 : 0.25 μg/mL), while the other compounds showed no activity against these cell lines by in vitro assay.
, and kaempferol 3-Osophoroside-7-O-β-D-glucopyranoside (6) , and their cytotoxic effects against two human cancer cell lines Hep-2 (hepatocellular carcinoma) and RD (rhabdosarcoma) in an in vitro assay system. Combined chromatographic methods led to the isolation of a new compound (1) from the methanolic extract of the aerial parts of E. debile. The 13 C-NMR spectrum exhibited 19 carbon signals, including one methyl, five methylene, nine methine, and four quaternary carbons. All protons were assigned to relevant carbons by an HSQC experiment and the results are summarized in Table 1 . The 13 C NMR data of 1 resembled those of equisetumoside B [5] , except for the additional signals of a transdisubstituted double bond [δ 145.5 (CH, C-7)/125 (CH, C-8)] in 1 instead of the two methylenic carbons in equisetumoside B. Consideration of the structure of this compound led to the identification of the unique position for the disubstituted double bond at C-7/C-8, which was further confirmed by H-C long-range correlations in the HMBC spectrum. All the NMR spectroscopic data of 1 were first assigned by comparison with those of equisetumoside B [5] [9] , respectively. This is the first report of 2, 3, and 5 from E. debile.
Experimental
General: Melting points were determined using an Electrothermal IA-9200 instrument. Optical rotations were determined on a JASCO DIP-1000 KUY polarimeter. All NMR spectra ( 1 H, 13 C, DEPT, HSQC, and HMBC) were recorded on a Bruker AM500 FT-NMR spectrometer (500 MHz for 1 H and 125 MHz for 13 C), and chemical shifts (δ) are reported in ppm using tetramethylsilane (TMS) as an internal standard. The HREIMS were obtained on a JEOL JMSHX-100 mass spectrometer. The ESI-MS were obtained on an AGILENT 1200 SERIES LC-MSD Trap spectrometer. Column chromatography (CC) was performed on either silica gel 230 -400 mesh (0.040 -0.063 mm, Merck) or YMC RP-18 resins (30 -50 μm, Fujisilisa Chemical Ltd. (50 g). This was suspended in 2 L of distilled water and partitioned in turn with n-hexane, chloroform, and n-butanol. The chloroform fraction was chromatographed on a silica gel column (Ф = 5 cm, L = 50 cm) using stepwise gradient elution with n-hexane/acetone (50/1 → 1/1), in order to divide the fraction into nine sub-fractions, C1 -C9. Compound 3 (25 mg, white powder) was isolated from the sub-fraction C5 (500 mg) by repeated chromatography on silica gel eluting with n-hexane/acetone 10/1. The n-butanol fraction (20 g) was crudely separated on a silica gel column (Ф = 5 cm, L = 50 cm) using stepwise gradient elution with chloroform/methanol (50/1 → 1/1) to give nine sub-fractions, B1 -B9. Subfraction B4 (3 g) was repeatedly chromatographed on silica gel eluted with chloroform/methanol 9/1, followed by preparative TLC to give the new compound 1 (10 mg, white amorphous powder) and the known compounds 2 (15 mg) and 4 (20 mg) as white amorphous powders. By repeated chromatography on YMC RP-18, eluted with MeOH/water 5/1, compounds 5 (50 mg, white amorphous powder) and 6 (25 mg, yellow powder) were obtained from the subfraction B7 (5 g). 
Determination of sugar component:
The monosaccharide subunit was obtained by hydrochloric acid hydrolysis, as described above. The sugar residue was dissolved in pyridine (0.1 mL), to which 0.08 M L-cysteine methyl ester hydrochloride in pyridine (0.15 mL) was added. The mixture was kept at 60°C for 1.5 h. After the reaction mixture had been dried in vacuo, the residue was trimethylsilylated with 1-trimethylsilylimidazole (0.1 mL) for 2 h. The mixture was partitioned between n-hexane and H 2 O (0.3 mL each), and the n-hexane extract was analyzed by GC-MS to identify the sugar (column temperature 210°C; injection temperature 270°C; carrier gas He at a flow rate of 30 mL/min.). The derivative of D-glucose was detected at 14.11 min by comparison with an authentic sample [10] .
Cytotoxicity:
The cytotoxic activities of compounds 1-6 were assayed on human hepatocellular carcinoma (Hep-G2) and rhabdosarcoma (RD) cells by the SRB method using ellipithine as a positive control [11, 12] . As a result, 1 was found to be strongly cytotoxic to both cancer cell lines, Hep-G 2 and RD, with 50% inhibition concentrations (IC 50 ) of 1.12 μg/mL and 0.25 μg/mL, respectively, in comparison with those of ellipithine (Hep-G 2 , IC 50 = 0.35 μg/mL and RD, IC 50 = 1.23 μg/mL).
